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SUN-SPOTS AND PREDICTIONS. 


ATTEMPTS are continually being made to connect terres- 
trial weather and storms with the motions and positions of 
the moon, the planets, and the sun. It has been fairly well 
shown that at the time of full moon there is a tendency, in 


some parts of the world, toward a diminution of clouds. One | 


computation has shown aslightly greater rainfall during new 
moon on the Atlantic coast, but precisely the contrary on the 
Pacific coast. There has also been a very slight evidence of the 
increase of thunder-storms at the new moon. The influence 
of the planets must be absolutely inappreciable. When we 
consider the sun, however, we see at once the intimate con- 
nection between his radiant energy and all activities upon 


the earth. The growth and well-being of every living thing | 


are absolutely dependent upon the sun’s light and heat. It is 
believed by many that the sun’s heat is the only agent to be 
considered in seeking for an explanation of our storms and 
all our weather changes. It is undoubtedly true that some 
form of solar energy is concerned in our storms, but it would 
be quite hazardous to say that electric influences from the 
sun are not far more potent for producing storms than even 
its heat. As the sun’s heat is the most prominent energy 
recognized by our senses, every attempt has been put forth 
to determine whether this is constant as regards our climate, 
or whether there are fluctuations at long intervals. It is 
plain that these changes, if they exist, cannot be appreciable 
to our thermometers for centuries. The difficulty of meas- 
uring the intensity of solar rays by direct observation has 
been practically insuperable; and we may say that the total 
amount of heat which we receive is so great, as compared 
with its fluctuation from the greatest to the least, that we 
cannot hope for any definite solution of that question for 
years to come. 


Coincidences. 


In seeking any relation between the sun’s light, heat, ro- 
tation, or appearances, and terrestrial phenomena, it is un- 
safe to trust to mere coincidences; but some connection of 
cause and effect should be established. For example: on 
Aug. 8, 1872, while Professor C. A. Young was examining 
the solar prominences with a telescope, he saw a most vio- 
lent outburst upon the sun, and noted the exact instant 
when it occurred. Afterwards he found that his assistant 
at that very moment had observed a violent agitation of his 
magnetic needle; and an examination of the records at Kew, 
England, revealed exactly the same disturbance of the nee- 
dle there. This may safely be regarded as more than a mere 
coincidence, and proves, in connection with other observa- 
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tions of a like nature, the intimate relation between solar 
disturbance and terrestrial magnetism. _ 

It is well known that the sun is periodically spotted; that 
is, once in about eleven years spots gradually appear, and 
increase near the sun’s equator. A remarkable fact about 
these spots is that their motion very near the sun’s equator 
appears to be faster than in higher latitudes They revolve 


or come in sight in a little over twenty-five days in the for- 


mer position, and in about twenty-seven days in the latter. 
This single fact should lead a great many of those who be- 
lieve that our tornadoes are produced just as the spots ap- 
pear by rotation, or about twenty-six days apart, to doubt 
the sufficiency of the explanation, because any such peri- 
odicity would be entirely broken up from the variable rota- 
tion period of the spots. The cause of these spots has not 
been well established, but it is probable that they are the 
result of increased electric activity on the sun. Theattempt 
to connect this eleven-year period with our weather has 
proved intensely fascinating, and volumes of researches have 


been published. Such comparisons have proved, in the 


main, very illusory. While an apparent connection would 
be found in a few periods, yet, as the number of observations 
increased, the supposed connection was disproved. A single 
illustration will suffice. The attempt has been made repeat- 
edly to connect the sun-spot period with fluctuations in tem- 
perature. In the nature of the case, it is impossible, per- 
haps, to prove whether the spots show the sun to be hotter 
or cooler during their existence. The fluctuations of .tem- 
perature on the earth certainly do not show a preponderance 
either way, when compared with the appearance of sun- 
spots. This does not necessarily prove, however, that the 
spots do not influence our temperature, or that they do not 
show increased heat in the sun; for this increased heat would 
tend to produce clouds from a greater evaporation, and these 
in turn would prevent the sun’s rays reaching the earth, and 
this would result in a cooling rather than a heating, which 
would mask the spot influence (see Monthly Weather Re- 
view, January, 1888). 


Auroras. 


Research has shown conclusively that our auroras and 
magnetic storms have an eleven-year period, and this is co- 
incident with spot fluctuations; that is, as activity in spots 


‘increases, our auroras increase, and vice versa. It has also 


been definitely settled that the aurora is an electric phenom- 
enon, and is intimately connected with magnetic storms on 
the earth. Here we have practically a number of coinci- 
dences which may be said to prove a definite connection be- 
tween these phenomena without a positive knowledge that 
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they are both produced by a common force, or that the spots 
produce the effect upon the earth. The coincidences here, 
however, are very marked, and there are practically no dis- 
cordances. These points should be most carefully borne in 
mind in all our studies in this line. | 


Sun-Spots and Storms. 


Meldrum of Mauritius was one of the first to study the re- 
lation between cyclones and sun-spots, and found that during 
the three maximum periods of the spots between 1848 and 
1871 there were nearly twice as many cyclones as during the 
minimum periods. The evidence in 1871, however, was far 
ess than in 1848, and the more recent spot maximum of 
1884 showed no increase in cyclones; so that this proof, 
which has been the one that has been relied upon above all 
others, has gradually dwindled down to practically nothing. 
It should be noted, however, that we have no absolute proof 
one way or the other; for during the spot maxima of 1871 
and 1884 there may have been other forces acting which 
tended to diminish the activity of cyclones, or to divert them 
from the track of ships whose records Meldrum examined. 
Poey examined the West India cyclones, going back to 1750, 
and he thought that there were more cyclones during spot 
maxima. This record is solong that I have deemed it worth 
while to give it a careful study. Thespot curve is remarka- 
bly well defined, with very few irregularities. The maxi- 
mum and minimum points are very easy to find, and one 
can have no doubt as to the exact year of each period. The 
cyclone curve, on the other hand, is exceedingly irregular, 
and ASuctuates back and forth across the spot curve. Com- 


paring the cyclone and spot curves, I find that in the twen- 


ty-four maximum and minimum periods there are eight co- 
incidences, ten positive discordances, and six doubtful cases 
(that is, cases which showed a flat curve for cyclones at the 
time of either maximum or minimum spots). 
poor showing, and certainly proves no intimate relation. 


No one can compare these curves and consider that the rela- 


lation is proved by them. 

If it could be shown that our cyclones were due to special 
heat or electric action, and that sun-spots tended in the same 
direction, there might be some hope in establishing a rela- 
tion between them. Under the circumstances, however, it 
is necessary either to obtain accordance or else to explain 
away the discordances. Coincidences for a few periods are 
very probable, and prove nothing. The weakness of this 
cyclone research lies in the fact that only very limited por- 
tions of the earth have been considered. The only proper 
way would be to determine the extent of storm activity over 
the whole globe each day of the year, and then to compare 
this with sun-spot action. 
ists have met with so much encouragement in their re- 
searches have been two: 1. A ‘‘coaxing,” as Professor Young 
puts it, of the critical point of a sun-spot period (that is, if 
the cyclone maximum came two or three years earlier or 
later than the spot maximum, it has been regarded as a co- 
incidence); 2. A consideration of all manner of terrestrial 
disturbances as fulfilling the prediction or establishing the 
eoincidence. All manner of tornadoes, storms, blizzards, 
hot waves, cold waves, floods, frosts, earthquakes, etc., have 
been drawn into their nets. It would seem that this prac- 
tice should be regarded as very unreliable. If a spot pro- 


SCIENCE. 


This is a very | 


The reasons that many sun-spot- 


[VoLt. XVI. No. 389 
duces a cold wave one week or at one time, it can never 
produce a hot wave at any other time. The determination 
of such a relation, if there be one, is one of the simplest 
mathematical processes that can be imagined, after the data 
are at hand, and yet the sun-spotists are very anxious to 
make their own computations. One of them writes, ‘“‘I am 
very much afraid you will coax the data to disprove my 
view.” It is very plain that no accurate research of this 
kind can ever be made by any one that cannot be re- 
peated by. any other person, and the fear of sun-spotists to 
have the verification of their theories taken out of their 
hands is well grounded. | 


Tornadoes and Sun-Spots. 


If we take such a very great territory as that of the 
United States, and have stations at every sixty or a hundred 
miles, then count the number of stations each day at which the 
wind velocity reached twenty miles or more per hour, we would 
have a partial view of the average storm activity each day 
of the year. Again: if we could get a record of every vio- 
lent storm in this region, and give it a proper weight, we 
would have a fair idea of storm activity, and could compare 
it directly with the known and easily measured spot activity. 
This has been done with the 2,221 tornadoes that have visited 
this country. The following table shows the relative inten- 
sity of tornadoes by weight, and the relative sun-spot inten- 
sity :— 


Year Tornadoes. Sun-Spots. Year. Tornadoes. | Sun-Spots. 
ALY ( Peeerenrer 8 701 1881....... 169 730 
1874........ 15 601 1882... 286 1002 
VET oe acids 69 RR pt are 589 1155 
1976rio-254'6% 68 122 1884....... 461 1079 
1877 1i1 92 1885...-.5. B74 811 
IBS kcanieses 108 24 1886....... 243 527 
DE 6) IRR . 92 49 188i sse.c<: 183 [300] 
1880.......- 269 416 1888....... 259 {100] 


In this table, numbers in the sun-spot column are taken 
from the Greenwich photographs, and show the relative area 
covered by spots in millionths of thesun’s surfa¢e. The ear- 
lier tornado records are in some doubt, as they are quite 
meagre. The enormous increase in both tornadoes and sun- 
spots during 1883 and 1884 is very striking, and seems to bea 
fact, though it will require several more eleven-year periods to 
establish the coincidence. There was an increased activity 
in collecting tornado data in 1882, but this continued through 


till 1887; so that the great increase in the two years above 


cannot be ascribed to this cause. Moreover, the list of 2,221 
tornadoes was made up chiefly from the same source 
throughout all the years. There is a quite strong proof that 
the sun-spots are due to the action of electricity. Now, it 
has been shown that our tornadoes have an abundance of 
electric action, so that there is no inherent improbability in 


the supposition of a relation between these phenomena, aside 


from a mere coincidence in their phases. 
Specific Influence of Spots. 


If such a relation exists, some have | thought that there 
ought to be a synchronism between the appearance of spots 
and resulting storms. The view has been strenuously sup- 
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ported, that within two or three days after the appearance of 
a spot on the eastern limb of the sun, or by the rotation of 
the sun, storms break forth or greatly increase in violence 


on the earth, and that it would be possible to use this fact in 


making predictions of violent storms. . It will be easily seen 
that this view, if true, is of the extremest importance. No 
attempt is made to explain why it is that after two or three 
days this spot influence dies down, while the spots are still 
in full view of the earth for ten days. Since electric energy 
is transmitted at once from the sun, why should it not begin 
its action at once upon the earth? We must remember that 
this action is not a direct one, but electricity must act first 
upon the clouds or atmosphere, and possibly these upon the 
earth in turn, before the storm is produced or influenced; so 
that there need not be a direet connection between the two. 
The reason that this hypothesis has gained in favor has been 
already explained, and lies in ignoring discordances and 
emphasizing coincidences.. Our curve of tornado activity 
furnishes a most extraordinary means of determining this 
specific effect of spots, if there be such. | 

The Greenwich, India, and Mauritius photographs of spots 
show exactly the appearance of each spot by solar rotation, 
and its area, or, aS we may say, its relative intensity. We 
can easily determine, then, the activity of spots on the eastern 
limb of the sun during any day. It will be seen that this 
process is very dissimilar to the one adopted in obtaining 
the annual intensity; for that used the spotted area over the 
whole sun each day, while this method uses the area of a 


spot for three days only, and immediately after its first ap- 


pearance by rotation. The years 1874 to 1886 were used, and 
the tornado months March to September. Curves were con- 
structed showing both the spot and tornado activity for each 
day of the above period. An examination of the curves 
showed, (1) 46 tornadoes coincident with spots, (2) 156 spots 
without tornadoes, and (8) 393 tornadoes without spots: 
46:593, or 8 per cent, which is insignificant. Next there 
were compared three successive days of spots, and the same 
days of tornadoes, during the extremely abundant tornado 
years 1882 to 1885 and the months April to August. It will 
be seen that in this comparison every thing was in favor of 
the tornado and spot-rotation hypothesis. There were 43 
coincidences, 30 spot groups without tornadoes, and 79 tor- 
nado groups without spots: 43:109, or twenty-eight per cent. 
It is plain that this hypothesis breaks down completely un- 
der this investigation. 


General Influence of Spots. 


On observing the sun-spots carefully, we find that there 
are marked periods during which the spot activity increases 
and diminishes. In order to compare such periods with tor- 
nado activity, curves of both were drawn; and it was found 
that while a rise in the tornado curve occurred during the 
greatest activity of spots, yet the converse of this proposition 
was not true, for there might be a rise in the spot curve 
without a response from the tornado curve. This may have 
been due, as has already been suggested, by the masking of 
the spot effect at the earth’s surface. The evidence, while 
showing a tendency to increased tornado action during an 
abundance of spots in at least one eleven-year period, does 
not show any marked specific action or relation between any 


definite spot phenomenon and a corresponding response by 
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storms on the earth. The subject is exceedingly complex, 
and merits further study, especially in the line of a removal 
of any outside influences which would tend to mask the in- 
fluence of spots at the earth. 

Predictions. 

It has been said that one of the best tests of the advance- 
ment of a science is its power to make predictions. Unfor- 
tunately, weather science has easily lent itself to all classes 
of wise or simple persons, and has suffered by their ignorant 
attempts at foisting upon it crude and imperfect forecasts of 
the future weather. An interest attends some of these ef- 
forts, however, from their curious and incongruous medley. 
Witness, for example, the famous lines of Dr. Jenuer, be- 
ginning 

‘* The ass begins to bray, 
We shall have rain to-day;’’ 


now so universally quoted. Many of these signs have a real 
significance: for example, the very old saying, ‘‘When it is 
evening, ye say, ‘It will be fair weather, for the heaven is 
red; and in the morning, ‘It will be foul weather to-day, 
for the heaven is red and lowering.’ ” It has been suggested 
already that much may be learned from cloud appearances 
to assist in determining the probability of a tornado. A 
peculiar livid and greenish color is often seen, or ragged 
and angry-looking clouds in the west announce the. greater 
disturbance. The appearance of lightning and heavy thun- 
der usually precedes the tornado, though of course both these 
may be followed by an ordinary thunder-storm. The loud 
indescribable roar is unmistakable as a precursor of the fun- 
nel-cloud. 

The question is often saad, however, ‘Can there be a 
prediction of a tornado a day, week, year, or even a century, 
in advance?” This problem has been most exhaustively 
studied by so-called weather prophets, and. the public have 
been not a little mystified by the varying claims put forth 
by each prophet, and especially by the extraordinary success 
in such predictions that these men insist they have had. 
The scope of this paper will not permit more than an outline. 
of these theories; but we may lay down certain rules that 
should guide us in estimating the value of such predietions, 
and in putting our faith in them. The moon, the planets, 
and the sun have been. the most potent factors in these theo- 
ries of storm-formation. 


The Moon’s Influence. 


The comparative nearness of this body, and the fact that 
its.phases occur in about seven days, which is approximately 
the interval for the occurrence of storms, have made it one 
of the most popular influences for weather changes. Soon 
after the death of the elder Herschel there appeared a sin- 
gular set of weather tables ascribed to him, and purporting 
to give weather predictions according to the age of the moon. 
These tables have been scattered broadcast over this country. 
It is needless to remark that Herschel had nothing to do 
with them, as has been shown by his son. The moon is an 


inert mass, and can have no influence on our weather, ex- 


cept, as we have just seen, it has a very slight tendency to 
drive away clouds. Observations have shown that the tide 
produced by the moon in our atmosphere is only four-thou- 
sandths of an inch of mercury. 
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Planetary Hypotheses. 

If the moon, only 250,000 miles away, has no marked in- 
fluence on our weather, what must we think of the effect of 
the planets, millions of miles away? It is no wonder that 
at least one of these prophets, after giving the whole subject 
careful study, was forced to abandon the planetary hypothe- 
sis for the lunar theery. There is nothing. which shows the 
utter absurdity of these planetary theories more forcibly 
than the introduction of the hypothetical planet Vulcan. 
This is needed in order to have a body revolving around the 
sun frequently enough to make his position relative to the 
earth coincident with our numerous storms. One of these 
prophets, an American, thought he saw Vulcan passing 
across the sun, and published a careful computation indi- 
cating, that, according to Le Verrier’s orbit, the planet 
should have been exactly at that point; but, unfortunately 
for this hypothesis, it was shown by Professor Proctor, that, 
owing to a slight inaccuracy, this computation was wrong, 

and that this prophet, if he saw Vulcan at all, must have 
seen it directly through the sun, on the opposite side from 

the earth. Granting that there is a planet only 8,000,000 
miles from the sun, and about 85,000,000 from us, is it not 
perfectly plain that its influence on terrestrial weather would 
be most completely overshadowed by the all-powerful sun 
behind it? 

It is not a little remarkable that these prophets are entirely 
disagreed as to how this -planetary effect is produced. One 
would have our storms and tornadoes coincident with the 
equinoxes of the planets, another with their oppositions and 
conjunctions; and so on. It is easy to see, that, under these 
circumstances, no two of these prophets agree on the dates 
of storms, but they are distributed quite uniformly for about 
half the days in the year. How does it happen, that, though 
these dates disagree, all these prophets are perfectly satisfied 
as to the exact fulfilment of their predictions? This is very 
simple to explain; for the man who predicts a storm on the 
ist of the month, for example, verifies by a storm, say, in 
Illinois, while the one who has put his storm on the 3d of 
the month verifies by the same storm, which has now moved 
to Maine. There is just one crucial test by which we may 
satisfy ourselves of the worthlessness of these theories. It 
has been outlined in the last chapter. Let these prophets 
make a careful study of all the influences they can muster, 
and put down, no matter whether for the past or the future, 
the dates when they would expect the worst storms, and also 
the dates of fewest disturbances, then take the whole extent 
of this country, and establish the dates of most and least at- 
mospheric disturbance. A comparison of these dates would 
quickly prove the value of such predictions. It is needless to 
add, that frequent and continued attempts to obtain these 
dates from at least four of these prophets, and to get any 
one of them to agree to this comparison, have lamentably 
failed. 

There are not a few people who put great faith in such 
predictions, though a moment’s thought would show how 
preposterous the claim is. For example: the Louisville tor- 
nado, on March 27 of the present year, was heralded as a 
perfect verification of a prediction for storms from March 28 
to 30, and pains were taken to spread this fact from Maine 
to California. Suppose some one in the tornado district had 
read this prediction on March 27, and put faith in it: would 
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he not have been misled? Again: if some one in Maine had 
read the prediction, would a storm in Kentucky apply to his 
locality? It is so easy to make a storm prediction, and so 
easy to verify it if one is allowed his own way, that there is 
no immediate prospect of silencing these prophets; but it is 
to be hoped that our citizens will study this matter for them- 
selves, and before long obtain right views. It is plain that 
such a prediction made years beforehand can have no influ- 
ence on right-thinking persons, for we know that it is im- 
possible to predict the weather with certainty for even 
twenty-four hours. | 

Since 1872 it has been known that tornadoes and severe 
storms occur in the south-east quadrant of a depression sys- 
tem as it traverses the country, and in the history of the Sig- 
nal Service frequent predictions of such storms have been 
made. A great deal of discussion has arisen as to the possi- 
bility of extending this system, and of giving ample warn- 
ing of these outbursts. The most that can be said at present 
is, that the occurrence of such a storm is exceedingly rare; 
and in a very small space, while we may be able to indicate 
a region of several thousand square miles where sucli local 
outbursts may be expected, yet little more than this can be 
hoped for. People living in such districts, when they hear 
of the prediction, should not be disturbed, but simply take it 
as a probable occurrence at possibly one or two places, and 
in any particular locality should be guided by the appear- 
ance of clouds and other threatening signs which have be- 
come familiar. In fact, the question frequently arises as to 
whether it would not be better to omit such a prediction en- 
tirely; but if the right view be taken of it, that it is a warn- 
ing to look out, and not a positive statement, no one should 
be unduly disturbed. 

There are times when there seems to be an unusual 
amount of electricity present in the atmosphere, and when 
these severe storms occur without presenting any indication 
whatever on our maps or in our reports. It is impossible, 
from our present telegrams and knowledge of these storms, 
to make any predictions in such cases, though we may hope 
that in the future we may have a clearer idea of disturbed 
conditions at one or two thousand feet above the earth, 
which will enable better predictions. Such storms are not 
very severe as a general thing. A storm region like that in 
Kentucky on March 27, 1890, is plainly indicated on our 
maps, and predictions of severe local storms were sent all 
through that region nearly twelve hours in advance. 

There has been a gradual development in these predictions 
as the conditions have become more familiar. One of the 
later attempts was made in 1884, and in this case the whole 
country east of the 102d meridian was divided into eighteen 
districts, and private predictions were made each day during 
the tornado season as to whether or not a tornado would 
occur in any district. The claim was made that in this case 
97 per cent of the predictions were successful, but a serious 
fallacy in these attempts was soon pointed out. To say that 
on any day in New England, for example, there would be 


‘no tornado, was no prediction at all; for only under most 


extraordinary conditions, occurring once in three or four 
years, are any tornadoes experienced there. Several verifi- 
cations of these predictions according to mathematical prin- 
ciples gave from 13 to 20 per cent of success. This does not 
indicate, however, the measure of skill that has been at- 
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tained in tornado prediction, but was due primarily to an 
injudicious system of predicting, and secondarily to an im- 
proper estimate of the nature of the problem. It would be 
impossible, of course, to say that such a tornado as that at 
Grinnell in 1882, and the recent one at Louisville, would 
occur in any district. All that we can do is to predict a 
disturbed region. In verification, it would hardly be fair to 
adopt principles which could be used in determining the 
skill of a marksman shooting at a target, for example; but 
we must take into account the knowledge we have already 
gained of the relative violence and the manner of occurrence 
of such storms. We must determine, on a scale, the num- 
ber of violent storms occurring in any district where such 
storms were predicted, and not confine attention to the most 
violent alone. To draw an imaginary line, and say that if 
a storm occurs within five miles of that line, in a district 
where it was predicted, it shall count fully as a success, but 
if it occurs five miles on the other side of that line it shall 
count as a total failure, is to impose restrictions upon the 
problem which seem entirely unreasonable. 

In a study of tornado predictions made by Mr. Finley for 
June, 1885, the present writer assumed ‘‘that violent storms 
occurring, in any district predicted for, half way between the 
centre and edge, shall have weight 1; in the rest of the dis- 
trict, 2; to the centre of the next outlying district, $; to the 
edge of that district, +; all outside of these, 0” (see American 
Journal of Science, August, 1887, p. 129). The percentage 
of skill attained as thus measured was 49. Mr. Curtis, tak- 
ing the same predictions and discussing them mathemati- 
cally, found 14 per cent. Mr. Curtis has more recently 
(1887) adopted somewhat the method suggested above, and 
obtained 40 per cent. These percentages, however, mean 
very little as to showing a real knowledge of the probable 
occurrence of tornadoes, for it is necessary to radically 
change the system of predicting. It would seem wiser to 
determine as nearly as possible the central point of any 
probable disturbance, three hundred or four hundred miles 


to the south-east of a general storm, and then give boun- | 


daries more or less definite to the violence of the storms. 
This we are able to do from what is known of the behavior 
of such storms. In verifying, we should consider all the 
storms that occurred, and give weights corresponding to 
their distance from the centre of the disturbed region, and 
to their intensity. 


Tornado Photographs. 


One of the most recent developments in tornado studies 
has been a strong desire to photograph this extraordinary 
appearance. It is very unfortunate that this desire has be- 
come so strong that unscrupulous persons have resorted to 
photographing sketches of tornadoes, and selling them for 
the real article. It is also unfortunate that all these alleged 
photographs have been made at distances of from ten to 
twenty miles. It is a great desideratum that we have many 
photographs taken at much closer quarters, and this is not so 
impossible as might at first sight appear. It would be use- 
less for any one to attempt a photograph on the south side 
of a tornado within a thousand or fifteen hundred feet; but 
on the north side we have repeated authentic observations of 
persons who stood within one hundred and fifty feet, and 
did not feel any violent wind. It is much to be hoped that 
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a photographer will catch, by his instantaneous flash, one of 
these monsters as it passes just south of his position. It will 
require more than the usual amount of bravery to do this, 
however, as is very plain. 


Alleged Photograph. 
While nearly all these photographs show quite plainly 


their origin, yet there is a single exception in a picture rep- 
resenting an alleged tornado near Jamestown, Dak., on 


_ June 6, 1887, recently published in a prominent magazine. 


There is no doubt that this is a genuine photograph. There 
exist most serious difficulties in regarding it a tornado-cloud, 

however. The picture shows a dense mass of cloud extend- 
ing from the trees at the earth up to the uniform veil of 
cloud above, with clear sky on either side. This mass has 

a thickening on the right-hand side, and this is supposed to 

be the tornado. The appearance is exactly that of a cloud- 

burst, as has been often witnessed, and not at all of a tor- 
nado. The dimensions of the camera and the distance of 

the cloud give the height between two and three miles. The 
distance of the cloud was variously estimated from eighteen 

to twenty miles. There was no destruction, and no one 
saw it, at the spot where the tornado was supposed to be. 

The only way it could be located was by following two lines 
of sight of persons from ten to fifteen miles away until they 

crossed. Drawings of a sand-whirl, not far from the alleged 
tornado, showed a funnel-cloud, and nothing at all like this 
indefinite mass in the picture. The evidence is quite con- 
clusive that on this day there were in this region several 
appearances simulating cloud-bursts, tornadoes, and sand- 
whirls. It is very probable that this photograph was that of 
a cloud-burst within two or three miles of Jamestown. It 
is highly improbable that either a cloud-burst or a tornado 
ever had a height exceeding two or three thousand feet. A 
photograph of a funnel-cloud showing details, and especially 

two or three photographs taken as the cloud comes up and 
passes by, would be of the highest interest, and invaluable 

at this stage of our studies. H. A. HAZEN. 


NOTES AND NEWS. 


THE Norwegian Storthing, by 78 votes against 89, has voted a 
grant of 200,000 kroner for Dr, Nansen’s north pole expedition, 
says Nature, 


—The third international shorthand congress will be held at 
Munich from Aug. 7 to 17, says Nature. The centenary of F. X. 
Gabelsberger, the originator of modern German shorthand, will. 
be celebrated by those who attend the meetings, and a bronze 
statue of him will be unveiled. 


—The Entomological Club of the American Association will 
meet at 9 A.M., on Wednesday, Aug. 20, in the room of Section 
F, State House, where members of the club will register and obtain 
the club badge. The president is Professor A. J. Cook, Agricultural 
College, Mich.; secretary, F. M. Webster, Lafayette, Ind. Mem- 
bers of the club intending to contribute papers will send titles to 
the secretary. The Botanical Club will hold.a meeting, as usual, 
on Thursday, Aug. 21, at the State House. Communications 
should be sent to the president, Dr. N. L. Britton, Columbia Col- 
lege, New York, or to the secretary, Dr. Charles R. Barnes, Uni- 
versity of Wisconsin, Madison, Wis. The Society for the Pro- 
motion of Agricultural Science will hold its eleventh annual meet- 
ing in Indianapolis, beginning on Monday evening, Aug. 18, in 
the room assigned to Section I in the State House, and continuing 
on Tuesday. For further information address Professor W. R. 
Lazenby, secretary, Ohio State University, Columbus, O. The 


34 


American Geological Society will hold its semi-annual meeting at 
the State House in Indianapolis on Aug. 19. Professor J. D. 
Dana, New Haven, Conn., is the president, and Professor J. J. 
Stevenson, University of the City of New York, secretary. 

Members of the association arriving in Indianapolis before the 
meeting should call for information at the temporary office of the 
local secretary, No. 194 North Pennsylvania Street. A few days 
before the meeting a local office of information will be established 


near the railroad-station, as will be stated in a circular of the | 


local committee. 


— Professor Arthur Winslow, State geologist of Missouri, in 
submitting to Gov. Francis a statement setting forth the opera- 
tions of the State Geological Survey during the month of June, 
says that during the early portion of the month the results of de- 
tailed field-work in the coal-fields were reduced, and transferred 
to the final map. Since this time field-work has been continued, 


and about twenty square miles have been covered. Paleontologic 


work has been continued in Pettis County, and has been extended 
into Lafayette County as far as Odessa. Several hundred pounds 
of specimens have been collected, and have been shipped to Pro- 
fessor Williams for study. On June 20 Mr. Erasmus Haworth 
reported for work, and-has been assigned to the south-eastern part 
of the State, where he is engaged in defining the distribution and 
relations of the crystalline rocks of that section. Mr. Haworth 
is professor of geology and mineralogy at Penn,College, Oskaloosa, 
Io. . He has worked in the south-eastern portion of the State in 
past years, and has volunteered his services to the survey during 
the present summer. In the laboratory the analytical work on 
the mineral waters collected in April is completed, as well as the 
calculation of results, and the preparatory notes for a report on 
the results have been written out. In addition, analyses have 
been made of forty-seven specimens of limestone from quarries in 
and about St. Louis, with the object, among others, of determining 
their qualities for building-purposes, and for the production of 
lime and cement. Inspections have been made in Cape Girardeau 
and Stoddard Counties. In Cape Girardeau County clay deposits 
of promising appearance were visited. The qualities of the clay 
and the distribution of the deposits deserve determination. In 
Stoddard County a deposit of brown coal or lignite was visited, 
near Ardecla, on the Cotton Belt Railway. This coal has been 
opened up during the past winter by shafts and drifts. It occurs 
associated with the clays and sands of Crowley’s Ridge. Similar 
coal is found along the same ridge farther south, in Arkansas. 


—The latest plan for connecting a moving tram-car to an under- 
ground conductor without a slot in the roadway is that of the 
Lineff Electric Traction and Lighting Syndicate, of 11 Queen Vic- 
toria Street, London. According to Engineering, the track con- 
sists of the usual grooved rails, and a third or contact rail be- 
tween the others. This is flat-topped, and the surface lies flush 
with the roadway. It is formed in short lengths, about three 
feet, separated from each other by about half an inch of asphalt. 
These short rails are electrically insulated from each other, and 
the current is directed into each of them in succession as the car 
passes over them. This, as is well understood, is to prevent the 
excessive leakage that would take place if a long length of rail 
were in connection with a wet roadway, and also to prevent other 
vehicles making a short circuit between the contact rail and the 
return-current rail. The connection of the short rails with the 
copper conductor is made by a magnet on the car acting ona 
contact-maker under the rail, one end of this contact-maker being 
joined to the conductor. On the under side of the car is a very 
powerful electro-magnet about one and a-half times the length of 
arail, Ateach end it has a pole-piece, consisting of a roller run- 
ning on the rail, and two blocks just clearing the rail. This 
magnet is energized by the main sent. and consumes one hun- 
dred and twenty to one hundred and fifty watts, although sixty 
are said to be sufficient for the purpose, under favorable. circum- 
stances. 
longitudinal earthenware sleeper; and the whole is solidly em- 
bedded in a mass of asphalt, which extends below the sleeper. In 
a groove in the sleeper runs the conductor, and in a second groove 
is laid a strip of galvanized hoop iron. This strip is connected at 
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one end to the conductor, and the other end is free. When the 
magnet passes over it, the rail attracts the iron, which rises, and 
makes contact with it. The current then flows from the con- 
ductor through the strip to the rail, and thence by a bush to the 
motor on the car. Neither the strip nor the rail has any special 
contact surfaces. They are both galvanized, and there is no other 
means provided to insure good connection. As soon as the mag- 
net has passed, the rail ceases to be magnetic, the strip falls back, 
and that particular rail is again insulated, its office being taken 
by the one in front of it; and so on. The principal feature of 
novelty lies in the use of a second, or so-called ‘hidden rail,” 
placed alongside the contact rail underground, and, like it, em- 
bedded in the asphalt. This is also in short lengths, but it is dis- 
posed so as to break joint with the first rail, and thus reduce the 
resistance of the magnetic circuit. It is stated that by the use of 
this second rail a very much less powerful magnet is able to move 
the contacts. The inventor seems to have aimed at cheapness of 
construction; and it is feared that difficulties will arise in practice 
from the crudeness of some of his arrangements, although a 
short experimental line in the yard of the West Metropolitan 
Tramway Company, Chiswick High-Road, works very well. 


—Miss C. W. Bruce offers the sum of six thousand dollars dur- 
ing the present year in aiding astronomical research. No restric- 
tion will be made likely to limit the usefulness of this yift. In 
the hope of making it of the greatest benefit to science, the en- 
tire sum will be divided, and in general the amount devoted to @ 
single object will not exceed five hundred dollars. Precedence 


_ will be given toinstitutions and individuals whose work is already 


known through their publications, also to those cases which can- 


_ not otherwise be provided for, or where additional sums can be 
secured if a part of the cost is furnished. Applications are in- 


vited from astronomers of all countries, and should be made to 
Professor Edward C, Pickering, Harvard College Observatory, 
Cambridge, Mass., before Oct. 1, 1890, giving complete informa- 
tion regarding the desired objects. Applications not acted on 
favorably will be regarded as confidential. The unrestricted 
character of this gift should insure many important results to 
science, if judiciously expended. In that case it is hoped that 
others will be encouraged to follow this example, and that event- 
ually it may lead to securing the needed means for any astronomer 
who could so use it as to make a Fea advance in astronomicak 


“science. 


—The increasing importation of foreign meat to England has: 
resulted in the invention of a number of refrigerating appliances, 
among them Hill’s patent system of dry-air refrigerating appa- 
ratus, which is on view at the working dairy at the Royal Military 
Exhibition, Chelsea, Eng., and at the offices of the company, 
114 Cannon Street, London. The distinctive feature is that no 
machinery is in use, the cold air being produced from the distilla- 
tion of ammonia gas, a principle which is not by any means new. 
The apparatus consists of steam-generator, ammonia boiler, sepa-~ 
rator, and condenser for producing cold, and a refrigerator or cold 
chamber. This chamber, as described in Engineering, is con- 
structed in most cases of a double casing of wood, lined with 
charcoal as a non-conductor; and the roof is formed by a tank 
containing a bath of chloride of calcium liquor in sufficient quantity 
to store up the cold as produced. In the case of the apparatus. 
exhibited on Cannon Street on Wednesday, June 25, the chamber 
was seven feet by nine feet by seven feet high, and the ammonia 
boiler two feet diameter by ten feet long. The solution of am- 
monia in the boiler is heated by steam from any boiler, or from 
a specially constructed slow-combustion stove, with a spiral coil 
giving large heating surface. Alongside it is placed a water sep- 
arator for drying the steam, which passes to a boiler three-fourths 
filled with a solution of ammonia. To this the steam entering by 
several pipes imparts heat, driving the ammonia into the form 
of gas. Above the boiler is placed a separator for taking off 
water carried forward in the distillation of the ammoniacak 
gas. The water thus separated passes by gravitation to the boiler.. 


. Alongside it is a corresponding cylindrical vessel into which the 


dried ammoniacal gas passes, and there it is condensed by its own 
accumulation of pressure, and the latent heat carried off by the 
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circulation of cooling water. -This liquid anhydrous ammonia 
flows into the refrigerators suspended in the tank forming the 
roof of the cooling-chamber. The pressure is then rapidly re- 
duced by opening a communication with a separate chamber, and 
the sudden evaporation of the liquid anhydrous ammonia takes 
place at the expense of the sensible heat in the,cold-storage bath 
in the tank, which. therefore becomes very cold, and draws heat 
from the chamber in which the meat is stored. The bottom of 
the tank is corrugated, which gives a large increase in the cooling 
area; and to the lower angles of the corrugation, gutters are sus- 
pended, carrying off the water, so that the atmosphere is dried as 
well as cooled. On June 25, the temperature, after the doors of 
the chamber were closed, was reduced in a comparatively short 
time by about 40° to 89°. It was tested from the evening of June 
14 to the morning of the 20th, and it is said that the temperature 
of the liquid in the tank rose in that time from 164° to 31°; the 
fall of temperature in the chamber being from 52° to 36%°, while 
in the office in which the chamber was placed the fall was from 
65° to 61°. | 


—Among the papers read at the closing meeting of the Royal 
Society, London, was one by Professor Ewing of the Dundee Col- 
lege, entitled ‘‘Contributions to the Molecular Theory of Induced 
Magnetism,” in which experiments of a novel and curious kind 
were described, leading to an important conclusion. Professor 
Ewing has examined experimentally Weber’s theory of molecular 
magnets, according to which the molecules of iron are always 
magnets, which point anyhow in an unmagnetized piece, but are 
turned round to point one way when the iron is magnetized. It 
is well known that in the development of this theory by Maxwell 
and others there has been much difficulty in reconciling the re- 
sults of the theory with what is known about the magnetic quality 
of iron and steel, and many arbitrary assumptions have been sug- 
gested in order to make the theory fit the facts. Professor Ewing’s 
experiments have removed this difficulty, showing that no arbi- 
trary assumptions are necessary, and that the known character of 
the magnetizing process may be deduced from the molecular 
theory in its simplest form. The experiments, as described in 
Nature, were made by means of a model in which a large number 
of small pivoted permanent magnets are grouped to represent the 
molecular structure of. iron. When a magnetic field is applied, 
the action of the small magnets on one another makes them be- 
have in a way that exactly agrees with the observed behavior of a 
bar of solid iron when it is magnetized. The model exhibits all 
the variations of susceptibility which are known to take place, 
and explains how magnetic hysteresis occurs without any thing 
like friction among the molecules. 


—An exceptionally pretty and instructive series of new experi- 
ments upon the action of carbon heated. to whiteness in the elec- 
tric arc on various gaseous compounds is described in a late 
number of the Berichte by Professor Lepsius of Frankfurt, ac- 
cording to Nature of July 3. Perhaps the most important are a 
group of four experiments illustrating the relative combining 
powers of the four elements, iodine, sulphur, phosphorus, and 
carbon. The apparatus employed consists ofa specially modified 
Hofmann eudiometer, one limb of which is 40 millimetres in diam- 
eter and 300 millimetres long, and the other longer limb narrower, 
and furnished with a mercury reservoir at its upper end. The 
wider limb, which is the re-action tube, is furnished with a stop- 
cock at the top, and just below this are two tubuli through which 
the adjustable carbon poles are inserted. At the base of the wider 
limb a second stop-cock is placed so as to permit of the adjust- 
ment of the mercury. The gas to be experimented upon is intro- 
duced into the apparatus at the upper stop-cock by allowing mer- 
cury to run out at the base. Four such eudiometers are arranged 
in a row, and 100 cubic centimetres of gas introduced into each. 
Into the first, hydriodic acid is introduced; into the second, sul- 
phuretted hydrogen; into the third, phosphuretted hydrogen; and 
into the fourth, marsh-gas. The gases thus stand at the same 
level in each of the four re-action tubes. The current from a 
battery whose electro-motive force should amount to 60 to 80 
volts is then allowed to pass between the carbon poles, which are, 
of course, in contact at first, and then gradually drawn away 
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until the maximum arc is obtained. Each re-action may be per- 
formed separately, or all four may be. allowed to proceed simul- 
taneously by adopting an arrangementin multiplearc. In hydri- 
odic acid the brilliant arc-light is tinted a magnificent purple, and 
the whole space above the mercury becomes filled with violet 
vapor of iodine. Notwithstanding the considerable heating effect 
of the discharge, the volume of gas perceptibly diminishes, the 
liberated iodine rapidly depositing in minute crystals upon the 
walls of the tube. So rapid, indeed, is the diminution in volume, 
that mercury requires to be poured into the reservoir to prevent 
the entrance of air into the re-action tube. In a very few min- 
utes the re-action is complete, and the mercury ceases to rise. In 
sulphuretted hydrogen the light is colored blue, and copious 
clouds of suphur are produced, which settle upon the walls in the 
form of a white transparent coating. The volume of gas is con- 
siderably augmented, owing to the expansion by heat, and the 
re-action is likewise completed in a very brief space of time. In 
phosphuretted hydrogen the arc glows with a dazzling red light, 


the volume visibly augments at a rapid rate, and red clouds of 


phosphorus are thrown off, the glass walls being covered with red 
phosphorus, among which are to be found notable quantities of 
the ordinary yellow variety. The mercury attains its maximum 
height in the narrow limb in a minute, at most, from the moment 
of switching on thecurrent. Inthe caseof marsh gas, the white- 
ness of the arc appears at first to be rendered more intense, and 
is surrounded by dense black clouds of carbon, which form a 
striking background. The upper part of the vessel, however, 
soon becomes covered with an opaque deposit which perceptibly 
diminishes the brilliancy of the light. The volume appears to 
increase by leaps and bounds, and in a few seconds attains its 
maximum. At the end of the experiment, after cooling, the vol- 
ume of hydrogen left in the first case is 50 cubic centimetres; in 
the second, 100; in the third, 150; and in the fourth case, 200; 
thus showing in a most striking manner that an atom of iodine 
combines with one atom of hydrogen, sulphur with two, phos- 
phorus with three, and carbon with four, atoms of hydrogen. 


—According to Nature of July 3, the third summer meeting of 
university extension and other students will be held at Oxford in 
August next. The meeting will be divided into two parts. The 
first part of the meeting will begin with an inaugural address by 
Professor Max Miller at 8.30 p.m. on Friday, Aug. 1, and will end 
on Tuesday evening, Aug. 12. The second part of the meeting 
will begin on Wednesday morning, Aug. 13, and end on Tuesday 
evening, Sept. 2. This period will be devoted to quiet study. 
The courses of lectures will be longer than those delivered during 
the first part of the meeting, and will deal in greater detail with 
the subjects then introduced. 


—-The clove-tree was introduced into Zanzibar about the year 
1830, and its cultivation now forms the chief industry of the 
islands of Zanzibar and Pemba. The chief supply of cloves is 
obtained from these islands. Consul Pratt, who has lately writ- 
ten a report on the clove-culture of Zanzibar, says that a ten-year- 
old plantation should produce an average of twenty pounds of 
cloves toa tree. Trees of twenty years frequently produce up- 
wards of one hundred pounds each. Mr. Pratt reports that the 
yield of the present season will probably exceed. that of any pre- 
vious season, and amount to thirteen million pounds, averaging a 
local value of ten cents per pound. 


—A pneumatic dynamite gun built for the British Government 
was tested at Cold Spring, N.Y., on July 8, in the presence of 
several military and naval officers. As the test was merely to 
determine the range and capabilities of the gun, and not the de- 
structiveness of the projectiles, the latter were filled with sand 
instead of an explosive. Four shots were fired, two of which 
were failures, the thin brass shells of the projectiles bursting in 
mid-air, owing perhaps to defective packing of the sand. The 
other shots were successful; the projectiles, weighing 520 pounds 
each, attaining a range of 4,008 and 4,680 yards respectively, the 
contract only requiring a range of 8,500 yards. The gun, or — 
shooting-engine as it may be called, is fifty feet long, and weighs 
much less than four tons. It is a modification of those with 
which the dynamite cruiser ‘‘Vesuvius” is armed. 
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NEWS FROM CLARK UNIVERSITY. 


A ONE-YEAR’S course in the history and principles of education 


will begin in October next at Clark University, and continue till | 


June, 1891. This course will be given by the president of the uni- 
versity, Dr. G. Stanley Hall, and by Dr. William H. Burnham, 
docent in education, and will be divided as follows: I. General his- 
tory of educational ideas and institutions in antiquity. II. Gen- 
eral history of educational ideas and institutions during the middle 
ages and down to the early decades of the present century. III. 
Contemporary educational institutions. A good part of the year 
will be spent in this field, which will be treated as follows: The 
educational system of Germany will first be considered, and each 
class of institution from the kindergarten to the university will 
be described, including legislation, administration, financial 
methods, supervision, buildings, curricula, training, testing and 
examination of teachers, methods of instruction in the leading 
subjects, educational literature, brief biographies, etc.; French 
educational institutions will then be described in the same way; 
and then will follow Italian, Scandinavian, Russian, British, and 
American educational institutions. While the presentation of the 
systems will necessarily be more or less historical, the chief object 
will be to describe these systems as they exist to-day. While 
considering elementary work and grades, much stress will be 


given to intermediate and higher education, including such topics 


as the constitution of universities, with historical sketches and 
descriptions of typical institutions, both European and American; 
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the relations of government to science in the various countries; 
learned societies, associations, and academies; professional and 
technical instruction; examinations; etc. IV. Philosophical con- 
clusions and practical applications of this survey; general views 
concerning the end, direction, and methods of education, with 
reference to the needs and problems of our own country. 

In preparation for these courses, Dr. Burnham, a Harvard grad- 
uate, who gave his chief attention to philosophical courses, taught 
successfully in a normal school, and studied psychology and edu- 
cation three years in Baltimore, taking the degree of doctor of 
philosophy there in 1888, was some time since sent to Europe by 
Clark University, to study special problems and institutions in 
several European countries. Dr. Hall, who represented this de- 
partment at the Johns Hopkins University, spent last year in vis- 
iting educational institutions and collecting literature and other 
material for this course in every country in Europe except Por- 
tugal. A carefully chosen collection of educational literature 
covering the topics of this course will be placed at the disposal of 
students, and their reading will be individually directed in it. 
The methods will consist of lectures, general and individual con- 
ferences, special lines of reading, etc. Certificates of attendance 
will be given to those who follow the entire course, and certifi- 
cates of proficiency to those who desire to pass an examination at 
the end of the year. Should the attendance warrant it, and 
should it be desired, pedagogical excursions may be conducted to 
institutions in Worcester and other neighboring cities. In addi- 
tion to these strictly educational courses, the philosophical and 
psychological courses may, by special arrangement, be attended 
by students of education. This course is intended for those who 
desire to qualify themselves for professors of education in colleges 
or normal schools, and for superintendents, principals, and others 
who desire to make a specialty of education. For further infor- 
mation address the clerk of the university, Worcester, Mass. 


PRESENT CONDITION OF SILK-CULTURE IN FRANCE. 


WITH reference to the recent demand of certain delegates rep- 
resenting the agricultural, and especially the silk-growing, indus- 
try of southern France for a protective duty upon imported 
cocoons and raw silks, with certain restrictions upon silk-manu- 
facturers in respect to “loading” their goods in the process of 
dyeing, the United States consul at Marseilles gives a sketch of 
the history and present condition of this branch of French indus- 
try. 

The cultivation of the mulberry-tree for the rearing of silk- 
worms began in the south of France early in the seventeenth cen-. 
tury, but it was not until a hundred and fifty years later that the 
industry became important or largely profitable. By the year 
1780 the annual product of cocoons had risen to 6,600,000 kilo- 
grams, which were then worth about 2s. a kilogram. This was a 
lucrative result in those frugal times; and the business continued 
to flourish until 1858, when the crop reached 26,000,000 kilograms 
at about 3s. 9d. the kilogram, thus adding a sum of about 
£4,700,000 to the wealth of the rural classes. The country was 
admirably adapted to the growth of the mulberry-leaf; the warm, 
dry climate of Provence and Comtat Venaissin was favorable for 
the worm; the labor of raising the cocoons and reeling them 
could be performed by women, aided to some extent by children 
and aged people, thus entailing scarcely any increase in the ex- 
penses of the farm; and the permanent prosperity of the industry 
seemed for a time assured. . 

Then a series of disasters began. The peasants, in their eager- 
ness to raise every possible silk-worm, had for years overstocked 
their premises, and in the crowded, ill-ventilated, and often dirty 
and neglected magnaneries the worms degenerated from year to 
year until they became a prey to several new and destructive dis- 
eases. The most serious of these were the muscadine, which was 
thought to have been imported with silk-worm eggs from Turkey ; 
and the pebrine, a malignant cryptogamous infection, generated 
by the conditions above cited, and which is commonly cited in 
France as la maladie. The muscadine caused a loss of £800,000 
In thousands of cases every silk-worm in a 
farmhouse or breeding-establishment perished; and this disease 
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was succeeded by the pebrine, which swept the silk-growing dis- 
trict irresistibly, until a discovery was made which provided a 
practical escape from its ravages. This discovery was a new and 
certain method of detecting the disease in the chrysalis, or moth, 
which lays the eggs that serve as the seed for next year’s growth 
of silk-worms. By the time, however (1880-81), that this rem- 
edy was generally known and practised, the situation had become 
in other respects almost hopeless. After the war of 1871, wages 
and the cost of living had greatly increased. Selling prices for 
farm produce of all kinds, which had formerly been ample, were 
no longer sufficient, in many cases, to pay the cost of production. 
The price of cocoons, which at one time had been as high.as eight 
francs a kilogram, fell to six, and then to four francs, and even 
less. Discouraged by disease and low prices, thousands of farm- 
ers rooted up their mulberry-trees for fire-wood, and devoted the 
ground to vines and other forms of culture. The skilled women, 
who had formerly gathered the leaves for the silk-worms, and 
reeled the cocoons, had gone to other employments at higher 
wages than the languishing silk-industry could afford to pay. By 
this time French manufacturers no longer depended upon home- 
grown silk. | 

During recent years important discoveries in the chemistry of 
silk-manufacture had enabled the spinners, by skilful dyeing and 
“loading” their goods with gums and mordants, to use inferior 
grades of Japanese, Chinese, and Italian fibre in place of the su- 
perior organzines which had given the fabrics of Lyons and the 
ribbons of St. Etienne their Justre and renown. It is urged that 
the manufacturers were protected by high import duties; but the 
raw material which fed their looms was, and still remains, duty 
free. It is said that the weighting and loading of French silks 
have been carried to an extent which has injured their reputation, 
and not only disgusted French consumers of such goods, but 
raised the question whether the use of so much low-grade Asi- 
atic fibre has. been, after all, a blessing to the manufacturers of 
France. 

There is now a new and steady demand for better material, and 
the question has now arisen, ‘‘Why not protect the native silk- 
growers, and raise it at home?” It is argued that it is solely due 
to the competition of foreign cocoons, and the increasing use of 
low qualities of silk loaded with fraudulent dyes, that French 
silk-culture has languished since Pasteur’s discovery conquered 
the malady which had threatened its existence. The peasants of 
France, who hatched more than a million ounces of silk-worm 
eggs in 1872, used less than a quarter of that quantity in 1886. 

In conclusion, Consul Mason says, ‘“‘The government, which 
had increased the duties on wheat and cattle, left the agricultu- 
rists without protection, and, seeing no hope of relief, many have 
given up the strnggle, and either emigrated to South America, or 
flocked to the already overcrowded cities and towns. There are, 
in this consular district, six rural departments in which the popu- 
lation is steadily decreasing, and this decadence of agricultural 
prosperity involves a serious menace to France.” 


HEALTH MATTERS. 
Oxygen-Gas in Pneumonia. 


IN an article on the value of oxygen-gas in pneumonia, in the 
Lancet, May 24, 1890, Dr. John Chambers says that during the 
early months of last year, as a practising physician in the United 
States, he met with many cases of the disease, occurring chiefly 
in adults and men of middle age. These symptoms in the cases 
observed were due directly to the deficient aeration of the blood. 
They were marked by difficulty of breathing, together with weak- 
ness of the heart’s action. The faulty aeration is recognized 
almost at its onset by the livid hue of the lips, of the ears, and the 
finger-nails. This condition is well known to every physician, 
and, as it is the token of immediate danger to the patient, it is 
important that the best measures be taken to overcome, if possi- 
dle, the difficulty. In pneumonic cases in young and old, pre- 
senting symptoms of deficient blood aeration, the inhalation of 
oxygen-gas has, in Dr. Chambers’s hands, proved to be a remedy 
of remarkable power. Under its use, the lips recover their red- 
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ness, the breathing becomes easy, and the toneless heart is 
strengthened in its action. 

As to the method of using the gas, a few words may be added. 
A supply of pure oxygen-gas can be easily obtained from the lab- 
oratory of achemist. It is collected in a receiver, and can be 
conveyed a considerable distance without loss of gas. In the im- 
mediate use it is better to fill a rubber bag from the tank than to 
give the gas directly to the patient. The rubber bag should have 
a capacity of one or two gallons, and be provided with a stop- 
cock at one end. To this a short rubber tube ending in a mouth- 
piece can be readily attached. The mouth-piece is applied over 
the mouth of the patient, the valve of the bag is turned, and the 
whole or any portion of the gas in the bag can be inhaled at a 
single dose. As the gas is heavier than air, its escape from the 
bag will be. facilitated by holding this above the level of the 
mouth, and slight pressure upon the bag will still further assist 
in the inhalation. From half a gallon to a gallon of gas can be 
given every half-hour with perfect safety, and with great relief 
to the sufferer’s symptoms. Such doses have been continued for 
four days and nights, with the most satisfactory results. Life 
has certainly been saved in many cases when it has seemed that 
death was inevitable. When cardiac weakness is urgent, an ex- 
cellent and safe tonic is found in sulphate of strychnia, which 
may be given in doses of one-eightieth of a grain every four or 
six hours, until a decided change in the condition of the pulse is 
manifest. When this occurs, the strychnia is omitted, but may 
be of use again in a day or two if the pulse should fail. The re- 
lief in desperate cases, where asphyxia is threatened, is so marked 
that it is astonishing physicians have not more generally used this 
simple remedy. The use of oxygen-gas imposes a great deal of. 
labor on physicians and nurses. With a little training, however, 
the nurse soon learns to give the oxygen, thereby relieving the 
physician. Two nurses should be employed,—one for the day, 
and one for the night. 


An Epidemic of Pulmonary Phthisis. 


Dr, Marfan, chief of the medical clinic of the Faculty of Medi- 
cine of Paris, gives, in the Semaine Médicale, Oct. 23, 1889, the 
details of a localized epidemic. In an important business-house 
in the centre of Paris, twenty-two persons were employed about 
eight hours a day. One of them, aged forty, employed at this 
place for twenty-four years, had been phthisical for three years, 
when he died on the 6th of January, 1878. He coughed and spat 
upon the floor for three years, and did not leave his work till 
three months before his death. From that time, out of twenty- 
two persons employed, fifteen have died. One only died of can- 
cer: the remaining fourteen died of pulmonary tuberculosis. One 
year before the death of the first person, who appears to have 
been the starting-point of the epidemic, two employees, who had 
been connected with the same business for more than ten years, 
began to cough and spit upon the floor. They died in 1885. Be- 
ginning with the end of 1884, the deaths followed each other at 
closer intervals. a 

Dr. Marfan states the unsanitary conditions of the apartment in 
which these persons were employed. It was small, and the cubic 
air-space was.less than ten cubic metres (350 feet) to each person. 
It was badly ventilated, badly lighted, and the gas was burned a 
part of each day, especially in winter. The floor was of wood, 
uneven, cracked, and very dirty. The first victim of phthisis, 
and those who followed, spat directly on the ground; and the 
sputa, becoming dry, was converted in this already unhealthy 
apartment into a poisonous dust. The room was swept each 
morning; and sometimes the employees arrived before the sweep- 
ing was finished, and while the dust was still floating in the air. 
It was difficult to sweep the room thoroughly, since the tables 
were fixed to the floor. It appears very probable that the swal- 
lowing and inhaling of this tuberculous dust was an essential 
factor in the propagation of the disease. 

The proprietors of the place where the deaths occurred removed 
and burned the floor, and so rapidly was the work accomplished 
that the reporter had no time to collect a sample of the dust from 
the cracks in the floor for the purpose of experiments upon ani- 
mals. A new floor was laid, which was waxed and treated from 
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time to time with spirits of turpentine, all painted surfaces were 
repainted, and Dr. Marfan recommended that the floor should be 
swept in the evening after the departure of the employees, and 
that the windows should be left open all night. 

Dr. Vallin recommends in place of these measures a mixture of 
equal parts of coal-tar and spirits of turpentine, or of paraffine 
dissolved in warm petroleum, and, in place of the sweeping, the 
removal of the dust by sponges, or cloths moistened with an anti- 
septic solution. 


Tissue Metabolism in Cancer. 


Dr. F. Miiller has made some careful comparative observations 
upon the urine in cases of cancer and other wasting diseases, and 
in simple starvation. He finds, according to the London Lancet, 
that in the cancerous the excretion of nitrogen far exceeds the 
amount ingested, and infers that this excess. must in consequence 
be derived from the disintegration of the albuminoids of the body. 
However, in two out of seven cases this loss was not greater than 
occurred in other individuals similarly insufficiently nourished. 
The chlorides were, on the other hand, notably diminished,—a 
fact, he thinks, pointing to the source of the excreted nitrogen; 
viz., from the organ albumen, and not from the circulating 
albumen. Obviously, however, many diseases share, with car- 
cinoma, in this disintegrating process, as Miller showed to be the 
case in chronic febrile affections, especially severe forms of 
malaria, in leukemia, and pernicious anemia. Previous ob- 
servers do not coincide in their statements on this head as regards 
leukemia. Voit and Pettenkofer found no marked evidence of 
increased metabolism in this affection, and Fleischer and Penzoldt 
concurred in this so far as regards mild cases. But in severe 


cases the last-named find the urea to be increased both absolutely | 


and relatively. Sticker and Klemperer arrived at the same con- 
clusion. Respecting pernicious anzemia, there is a concurrence 
of testimony in support of increased nitrogenous excretion. Re- 
verting to cancer, this evidence, Miler thinks, goes to prove that 
malignant disease excites the formation of metabolic products 
which are poisonous to the organism. He points out that cachexia 
develops in the cases of malignant growths, no matter how lim- 
ited, and without their involving any important organ; whereas 
a non-malignant tumor may attain great dimensions without 
affecting the excretion of urea. At the same time no such poison 
or ferment destructive of albumen can be isolated from cancerous 
tumors, although the fact pointed out by Feltz, that the urine of 
the cancerous is more toxic to animals than thai of healthy indi- 
viduals, is, with other facts, highly suggestive of that view. 


Kola-Nut for Seasickness. 


Dr. C. W. Hamilton of the British Navy writes to the British 
Medical Journal of May 10, 1890, that he has found the seed of 
the kola (Sterculia acuminata) a most successful remedy in sea- 
sickness. From half to one dram of the seed was slowly chewed, 
_ and.in about half an hour the distressing symptoms of the malady 
gradually disappeared. The writer had never found any drug to 
act as well as this, and believes that further trials will prove it to 
be an effectual remedy for seasickness. 


ELECTRICAL SCIENCE. 
Electric Welding and Ice-Machines. 


Tux ice-famine is proving a bonanza for the Thomson Electric 
Welding Company, says the Boston Advertiser. There is a great 
demand at present for pipe-welding machines, with which to 
make the long coils of pipe for artificial-ice machines, for brewery 
coils, for sugar-refinery and general refrigerating purposes. The 
pipes originally come in lengths of from eighteen to twenty feet. 
The coils are frequently six hundred to seven hundred feet long. 
By old systems the pipe is welded together by a slow and labori- 
ous process, requiring fifteen minutes for each weld, two black- 
smiths and a dozen helpers, and a large space, each pipe being 
lifted from the forge to the anvil, and a mandril inserted. There 
is often a serious loss of ammonia as a consequence of imperfect 
welding. By the electric process the welds can be made so ho- 
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mogeneous that there is no chance for ammonia to escape. The 
length of time required is two minutes for each weld, and all the 
help required is aman andaboy. The cost of the old process is 
fifteen cents each; by the new, two cents. As the coil is bent 
after each weld, the work can be done in a very small space. 
The managers of the Welding Company consider this, next to 
shell-welding, the most important industry which has sprung up 
as a result of the welding invention. 


Atmospheric. Electricity in the Tropics. 


In order to investigate the relations of atmospheric electricity 
to the moisture of the air within certain limits, Herr F. Exner 
has made observations of the fall of atmospheric potential in 
countries with high relative moisture, particularly in the Indian 
Ocean between Aden and Bombay, in Bombay itself, and in Cey- 
lon, both on the coast and in the interior. According to The 
Electrical Engineer of July 9, the measurements were made with 
transportable apparatus invented by Herr Exner. All the values 
of the fall of potential were positive. Near the coast the finely 
divided spray arising from the breaking of the waves exerted an 
increased action on the fall of potential. On the other hand, 
measurements made in Cairo and the vicinity showed that 
there the dust of the air exerted a lessening influence_on the fall 
of potential, which, with a strong wind, was so marked that the 
sign of the fall of potential became negative. 


Storms and Electric Wires. 


It has for some years been the practice at the Berlin post-office, 
says the London Electrical Review, for the employees to make a 
note of storms and magnetic disturbances, direction of storms, 
length, etc.; and the result has demonstrated that wunder- 
ground wires, without being entirely free from the influence of 
magnetic storms, are much less liable to disturbance than over- 
head ones, and, on the other hand, that accidents from lightning 
are much less serious in those towns where the overhead system 
is in vogue. 
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A Stony Meteorite from Washington County, Kan. 


HAVING seen press despatches from Washington, the county 
seat of Washington County, Kan., announcing the fall of an 
aerolite near that town on Wednesday, June 25, I visited that 
county at the earliest possible opportunity, for the purpose of 
ascertaining the facts. I found them to be as follows, and veri- 
fied by a multitude of witnesses: At about ten minutes before one 
o’clock on the afternoon of June 25, the sky being free from clouds, a 
strange noise was heard by thousands of people residing in the 
counties of Washington, Republic, Cloud, Clay, Riley, Pottawato- 
mie, and Marshall, in Kansas, and in the counties of Thayer, 
Jefferson, and Gage, in Nebraska. The same noise was heard by 
hundreds of people in counties more distant than those men- 
tioned. 

The descriptions given me of the character of this strange sound 
were exceedingly various. Mr. E. F. Woodruff of Clifton, fully 
twenty-five miles from the place where the meteor struck the 
ground, stated to me, that while standing on the front porch of 
his hotel after dinner, a few minutes before one o’clock, his at- 
tention was attracted by a rumbling sound like thunder, which 
began gently, and increased in power to a maximum, rising even 
above the din of a Missouri Pacific Railroad train which passed 
within a few rods during the continuance of the phenomenon. 
The sound appeared to him to come from the zenith, and to con- 
tinue for two or three minutes, gradually fading away, and being 
at no time of an explosive character. - | 

Mr. John Yates of Grant Township, more than fifty miles from 
Washington, on the contrary, heard the sound of the flying me- 
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teor, and described it as like the report of a hundred-pound can- 
non, which shook his house, and jarred the windows. He at first 
supposed the disturbance to be produced by the explosion of a 
boiler at Gann’s elevator, in the neighboring town of Riley. Mr. 
Sprengle, father of L. J. Sprengle of the Washington Republican, 
not only heard the meteor, but looking toward the zenith, shading 
his eyes from the glare of the sun, saw just below that luminary 
a swiftly moving mass of waving mist, followed by a double trail 
of bluish smoke. . | 

This aerolite was seen by many observers at a much greater 
distance from the place where it fell. Mr. D. C. Ruth of Hal- 
stead, Harvey County, Kan.(a hundred and thirty miles distant in 
a direction slightly west of south), saw a large fire-ball moving 
through the atmosphere at a few minutes before one o’clock on 
June 25. It was also seen at Topeka (eighty-seven miles south- 
east) by a neighbor of H. R. Hilton, Esq. It was reported by 
the newspapers as having been both heard and seen at Atchison 
(a hundred and two miles distant) and at Leavenworth (a hun- 
dred and fifteen miles distant), the last two places being in a 
direction east-south-east from Washington A note received 
from C. W. Marston, Esq , of Cedar Junction (a hundred and 
thirty miles south-east from Washington) makes the following 
statements: ‘‘An aerolite passed in sight of this place on Wednes- 
day, June 25, at abouti p.m Of the several who saw it, Mrs. 
John D. Randall says of it, ‘It was a ball of fire as large as a 
table. It had a trail like a comet, and it wabbled jike a kite.’ ” 

At Beatrice, in Nebraska, forty miles north-east of Washington, 
it was reported as a brilliant meteor passing over the city from 
north to south, leaving a distinct fiery trail behind. The fact 
that at places to the north of the point of collision with the earth 


the meteor appeared to be moving toward the south, while at. 


places to the south it appeared to be moving toward the north, 
corroborates the testimony given by the nearly perpendicular 
sides of the hole it made in the ground, that it passed through the 
atmosphere from the vicinity of the zenith. | 

The meteor reached the ground, and buried itself out of sight, 
four feet deep, below the eighteen inches of upper alluvium 
in the underlying shaly clay or “gumbo.” This spot is 


located three miles and a half north of Washington, in Farming- | 


ton Township, about a hundred yards from the north and south 
road, near the south-west corner of the north-west quarter of the 
south-west quarter of Section 13, Township 2, Range 3, east of 
the sixth principal meridian. The farm belongs to Mrs, Lydia V. 
Kelsey of Iowa, and was rented by Mr. J. H. January, who was 
on that day breaking the prairie sod. The noon hour had not 
quite expired, and Mr. January was underneath his wagon mak- 
ing some repairs, when he heard the sound of the approaching 
meteor, and came out to ascertain the cause of the disturbance. 
He had hardly gained the erect position, when the meteor struck 
the ground only a few rods distant, throwing up the earth to a 
height of forty feet into the air, and outwards for about twenty- 
five feet. It was also seen to strike the earth by Miss Guild, a 
teacher, who was returning to her home in the country after her 
forenoon’s attendance at the Washington County Normal Insti- 
tute, and was at the instant driving her horse and cart along the 
north and south road, only a hundred yards distant. As soon as 
her frightened and trembling horse had recovered from the shock, 
Miss Guild drove to the spot, which she reached at the same mo- 
ment with Mr. January. As’soon as Mr. January had calmed his 
frightened horses, he began to dig for the aerolite; and with the 
help of a neighbor, Mr. J. D. Foster, and three other men, he 
reached the upper surface of the stone in one hour, but it required 
three hours to remove the mass from its bed, it was so firmly held 
in place by the compressed ‘‘gumbo.” The stone was not hot 


when reached, which may be explained by the fact that it seems 


to have passed through the minimum amount of air from a direc- 
tion but a few degrees south of the zenith. It was covered, how- 
ever, by the usual burned crust. The stone was found to have 
been cracked, doubtless by the force of collision acting upon a 
body already under the disrupting strain of unequal temperatures. 
The entire-mass weighed a hundred and eighty-eight pounds, and 
was divided by this crack into two portions, weighing respectively 
a hundred and forty-four and’ forty-four pounds. The smaller 
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mass was soon subjected to a process of sledge-hammering by the 
hundreds of people who almostimmediately visited the spot. Near- 
ly every citizen of Washington has in his pocket a small fragment 
of the stone. Tne portion remaining, weighing a hundred and 
forty-four pounds, is somewhat wedge-shaped, in dimensions 
nineteen by seventeen inches, by eight inches at the base. The 
writer obtained from Mr. J. D.:Foster for analysis a fragment 
weighing two pounds and a quarter. Incolor the stone is dark 
slate, resembling a compact trap-rock. An analysis has been 
made by Mr. E. E. Slosson, assistant in our chemical depart- 
ment, whose preliminary report is as follows:— 

‘‘The stone is of a gray color, and in texture resembles por- 
phyry. <A few metallic grains are all that can be distinguished 
with the naked eye. Under a microscope by chemical treatment 
the following minerals can be detected: 

‘1, A white crystalline silicate, insoluble, forming about half 
the mass of the whole; probably enstatite or a similar bisilicate of 
the pyroxene group. 

“2, A black translucent crystalline silicate intermingled with 
the above, though less in amount. It is decomposed by aqua 
regia, and contains iron; probably a uni-silicate of the olivine 
type. These two minerals are in some fragments arranged in 


alternate microscopic layers of equal thickness. 


‘3, Malleable nickeliferous iron in small irregular masses, inti- 
mately mixed with troilite and the silicates. 

‘‘4, Troilite or pyrrhotite in microscopic particles disseminated. 
through the whole rock, estimated from sulphur to be about 10 


. per cent, 


‘5. Chromite, distinguishable as small black magnetic eryatals 
in the residue after treatment with the acids. 

‘6. A few scattered silicious crystals, yellow and- red; too 
small to determine, probably olivine. 

‘*The following is an approximate analysis of a small fragment: 
metallic iron (with part of the iron in silicates), 14.953 per cent; 
troilite, 10; soluble silicates (olivine), 25.147; insoluble silicates. 
(enstatite), 49.9; nickel and chromite, undetermined; specific | 
gravity of fragment weighing two pounds and a half, 3.48, water 
at 25° C.” 

The hundred and forty-four pound mass has been bought by 
the writer and Professor F. W. Cragin of Washburn College, To- 
peka, in equal partnership, for the benefit of the museums of 
their respective institutions. | F. H, SNow. 

University of Kansas, Lawrence, Kan., July 7. 


Another Meteorite from Kiowa County, Kan. 
SINCE my communication in Science of May 9, in reference to 
the Kiowa County (Kansas) meteorites, I have again visited the 
locality, and obtained a 218}-pound pallasite. This isnot a new 


“find,” but is one which was first discovered upon the farm of Mr. 


James Evans more than a year ago. The location may be seen 
by consulting the map illustrating Mr. Kunz’s article in Science of 
June 13. Only about one square foot.of the surface of this mete- 
orite, just level with the ground, was exposed to view, and it thus 
easily escaped subsequent observation on the unploughed, grassy 
prairie. The dimensions are 203 by 164 inches, by 104 inches at: 
base. The shape is that of an irregular triangular pyramid, and 
it stands easily upon its base. The specimen, not having been ex- 
posed to the weather and the dangers of rough usage, as were the 
other members of this group, presents fine clusters of olivine crys- 
tals in several cavities upon two of its faces. There are eight 
cavities on one face. Some of the cavities are four inches in di- 
ameter and two inches deep. Nearly all the cavities contain fine - 
crystals of yellow olivine and of chromite. Some of the former 
are ,°, of an inch in diameter, and so perfect that the angles can 
readily be measured. This specimen is also unique in that the 
crystals of chromite are so large and so prominent. The chro- 
mite has a fine Stee gives a dark-brown powder, and scratches 
glass. 

“Much of the olivine is black and glassy, with a conchoidal 
fracture. It shades imperceptibly into the honey-yellow and 
colorless varieties. The light variety yields a light-brown pow- 
der, and is very brittle. Its fusibility is about five. 
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At some points on the surface there is a dirty white incrusta- 
tion. This, on examination, proved to be carbonate of lime, and 
is without doubt due to the deposits from the calcareous soil in 
which the meteorite was embedded.. 

The prevailing color of this iron is dark reddish brown, more 
inclined to red than others of this fall that we have seen. 

On cutting a section from the meteorite, and treating the pol- 
ished surface with nitric acid, the characteristic Wiedmannstaaten 
markings are visible. The fragments of troilite can be plainly 
seen on the polished surface. The meteorite has about the same 
arrangement of iron, olivine, etc., as others of this group. Its 
specific gravity, as obtained from the whole mass, is 4.79; that of 
the iron and nickel alloy is 7.70; of the olivine (yellow), 3.64 
(water at 25° C). The volume of the entire mass, determined in 
the process of obtaining its specific gravity, was found to be 20.6 
litres. 7 

Professor E. H. 8. Bailey of this university is making a thorough 
analysis of this pallasite, which he will report in detail.at the In- 
dianapolis meeting of the American Association for the Advance- 
ment of Science. | F, H. Snow. 

University of Kansas, Lawrence, Kan., July 9. 


A Supposed Footprint in Rock, 


IN a field belonging to Mr. J. G. Bemis, in the town of White- 
field, Coos County, N.H., there is a rock of granite upon which is 
the impression of a man’s left foot. 
slipped slightly in passing over the rock when in a muddy.condition. 
No one had mentioned this fact to Mr. Bemis when he bought the 
farm. The rock is like the rest of the rocks in the place, granite. 
The place is a very solitary one; and probably no one, till Mr. 
Bemis came, who is a man of much observation, ever observed it. 

A sketch made by Professor Grundmann, and specimens of the 
rock, were shown to Mr. Walter G. Davis, the director of the 
Meteorological Bureau, Cordoba, South America. He considered 
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it very curious, but, not being a geologist by profession, advised 
its being brought to notice. The place is two miles north of the 
village of Whitefield, N.H., not far from The Mountain View 
House, owned by Mr. W. F. Dodge, and near the estate of the 
Rev. R. C. Waterston (summer residence). A. W. 


BOOK-REVIEWS. 


School Supervision. . By J. L. PICKARD. 
tion Series.) New York, Appleton. 
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THE author of this book has had a long experience as superin- 
tendent of education, first in the public schools, and now at the 
head of a university. He evidently has a natural aptitude for the 
work; and this, combined with long practice, has enabled him to 
produce a work on the duties and usefulness of school superin- 
tendents which will be very suggestive to those who fill such po- 
sitions, as well as to educators generally. He maintains in strong 
terms the importance of good supervision by State, county, and 
city authorities, and has no difficulty in showing that it has 
largely promoted the efficiency of the public schools of this coun- 
try. He devotes comparatively little space to the State and 
county superintendents, but discusses at length the work of the 
city superintendent, pointing out its relation to the teachers, the 
pupils, and the‘ public authorities, with incidental suggestions on 
every important point. President Pickard fears that the grading 
and the minute rules for teaching and for the promotion of pupils 
are making our schools too mechanical, and earnestly advocates 
leaving greater freedom to both teacher and pupil. The methods 
of examination,.too, he thinks require amendment, so that the 


‘examination shall test the pupil’s judgment rather than his mem- 


ory. He favors moral and religious instruction in the public 
schools, notwithstanding the difficulties arising from the conflict- 
ing views of the various religious sects. His mode of presenting 
his thought is somewhat marred by a too free use of metaphorical 
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Practical Instructions in the Art of Reading 
Speech from the Mouth; and in the Art of 
Teaching Articulation to the Deaf. 


[This Work—written at the suggestion of Miss 
Sarah Fuller, Principal of the Horace Mann School 
for the Deaf, Boston, Mass.—is, so far as known, the 
first Treatise published on ‘‘Speech Reading.’’] 


From Principals of Institutions forthe Deaf. 


‘¢ Admirable in its conciseness, clearness and free- 


dom from technicality.” 
- The simplicity and perfection of this little book. 


‘¢ Full of exact and helpful observations.” 

‘*A very interesting and valuable work.”’ 

‘“‘The rules are clearly given and will be of great 
utility.” 

‘‘Kvery articulation teacher should study it.” 

‘*A model of clearness and simplicity, without 
having any of the puzzling symbols that trouble the 
common mind.. . . The exercises given in speech- 
reading from the lips are especially interesting, and 
of great importance for the student of phonetics.” 
— Modern Language Notes. 
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order, through any bookseller, or post-free 
on receipt of price, from 


N. D. C. HODGES, 
47 Lafayette Place, New York. 


BOOKS: How to Exchange them for 
others. Send a postal to the ScIENCE exchange 
column (insertion free), stating briefly what you 
want to exchange. ScreENcE, 4” Lafayette Place; 
New York, 


ROUGHING IT WITH AN ECLIPSE PARTY. 


A. ROCHESTER FELLOW. 
(S. H. SCUDDER.) 


With thirty-two Illustrations and a Map. 
12°. $1.50. 


‘‘The story is a piquant, good-humored, entertain- 
ing narrative of a canoe voyage. A neater, prettier 
book is seldom seen.’’—Literary World. 

“This is a sprightly narrative of personal inci- 
dent. The book will be a pleasant reminder to 
many of rough experiences on a frontier which is 
rapidly receding.’’°—Boston Transcript. 

“The picture of our desolate North-western terri- 
tory twenty-five years ago, in contrast with its 
civilized aspect to-day, and the pleasant features of 
the writer's style, constitute the claims of his little 
book to present attention.”’—The Dial. : 


N. D. C. HODGES, PUBLISHER, 


47 LAFAYETTE PLAcE, NEw YorK. 


THIRD EDITION. 


THE FAULTS OF SPEECH 


A. MELVILLE BELL, 
Author of ‘‘ Visible Speech,’’ etc., etc. 


The Faults of Speech is a Self-Corrector 
and Teacher’s Manual, for the removal of all. 
Impediments and Defects of Articulation. 


60 Cents. 
*,* Sent postpaid on receipt of price, 


N. D. C. HODGES, 47 Lafayette Place, 


NEW YORK. 


JuLy 18, 1890. | 


illustration, and his subject is one that cannot be made exactly 
entertaining; but all who are interested in the practical working 
of our public-school system will like to read his book. 


AMONG THE PUBLISHERS. 


Tue Alvarenga prize of the College of Physicians of Philadel- 
phia, consisting of one year’s income of the bequest of the late 
Sefior Alvarenga of Lisbon, has been awarded to Dr. R. W. Philip 
of the Victoria Dispensary for Consumption and Diseases of the 
Chest, Edinburgh, for his essay on pulmonary tuberculosis, which 
will be published by the college. | 


— Harper & Brothers have just ready “The Aztec Treasure 
House,” by Thomas Janvier, who, in the form of romance, gives 


the result of many years of unremitting labor, and furnishes re< | 


liable facts regarding Yucatan and Mexico, put together with his 
special knack at artistic color in word-painting. 


—In consequence of his having been appointed sole agent in 
America for the Religious Tract Society’s. publications, Fleming 
H. Revell announces the following periodicals published by the so- 
ciety: The Leisure Hour, The Sunday at Home, The Boy’s Own 
Paper, The Girl’s Own Paper. : 


—‘A Story of Damon and Pythias,” by A. Cressy Morrison, 


has been issued by the Pabst Brewing Company, Milwaukee, . 


Wis. This little book will interest many of our readers, espe- 
cially as it is illustrated with a half-dozen views, admirably re- 
produced, of scenes on the Island of Sicily. Doubtless copies can 
be had on application to the publishers. 


—D. C. Heath & Co., Boston, will add to their series of Ger- 
man texts in a few days, ‘‘Selections from Heine’s Poems,” edited, 
with an introduction and notes, by Horatio 8. White, professor of 


SCIENCE. 


AE 


the German language and literature in Cornell University. This 
volume will embrace selections not only from the more familiar 
‘“‘Buch der Lieder,” but also from Heine’s later and posthumous 
poems, an examination of which is essential to complete the pic- 
ture of his matured genius. 


—We learn from Nature of July 3 that Messrs. Mawson, Swan, 
& Morgan propose to issue a lithographed facsimile of an old 
manuscript volume of apothecaries’ lore and household recipes, 
which was discovered some years ago among the papers belong- 
ing to the old firm of Gilpin & Co., chemists, Pilgrim Street, 
Newcastle. Careful examination, in which some of the curators | 
of the British Museum have assisted, shows that the manuscript 
dates from about the time of Queen Elizabeth, additions having 
been made from time to time, in various handwritings, up to the 
middle of last century. | 


_—Messrs. Macmillan & Co. have nearly ready for publication 
two works of great interest to students of ornithology, both of 
American origin. The first is a treatise on the ‘““Myology of the 
Raven,” intended as an introduction to the study of the muscular 
system in birds, by Dr. R. W. Shufeldt of the Smithsonian Insti- 
tution. The second is a revised re-issue, in one volume of conven- 
ient size, of the very valuable monographs on field ornithology 
and on general ornithology, which were prefixed to Dr. Elliott 
Coues’s monumental ‘‘Key to North American Birds.” Part IL., 
on field ornithology, contains the necessary instructions for the 
observation and collection of birds in the field, and for the prepa- 
ration and preservation of specimens for scientific study. Part 
II. is a technical treatise on the classification, the zodlogical char- 
acters, and the anatomical structure of the class of birds, in which 
the examples cited in illustration of the principles of ornithology 
have for the most part been re-drawn by the author from British 
instead of American birds. 


CATARRH. 
Catarrhal Deafness-Hay Fever. 
A NEW HOME TREATMENT. 


Sufferers are not generally aware that these 
diseases are contagious, or that they are due to 


A New. Method of Treating Disease. 


HOSPITAL REMEDIES. 


| H | S \) \/ . E E K What are they ? There is a new departure in 


the treatment of disease. It consists in the 
collection of the specifics used by noted special- 


the presence of living parasites in the lining 
membrane of the nose and eustachian tubes. 
Microscopic research, however, has proved this 
to be a fact, and the result of this discovery is 
that a simple remedy has been formulated where- 
by catarrh, catarrhal deafness and hay fever are 
permanently cured in from one to three simple 
applications made at home by the patient once 
in two weeks. 

N.B.—This treatment is not a snuff or an 
ointment ; both have been discarded by repu- 
table physicians as injurious. A pamphlet ex- 
plaining this new treatment is sent free on 
receipt of stamp to pay postage, by A. H. Dix- 
on & Son, 337 and 33g West King Street. 
Toronto, Canada.—Chvistian Advocate. 


Sufferers from Catarrhal troubles should care- 
fully read the above. | 


JOHNS HOPKINS UNIVERSITY, 
- BALTIMORE. 


Announcements for the next academic 
year are now ready and will be sent on ap- 
plication. 


MicHican, Houghton. 


Michigan Mining School. 


cal and Mechanical gp rasieaeipigas Peatetle nc Chemis- 
try, Assaying, Ore Dressing, Mineralogy, Fetro- 


raphy, Geology, Drafting, Machine Design, etc. 
uition free. or catalogues and information ad- 
dress 


M. E, WaDswortH, A.M., Ph.D., Director. 


We shall offer in our salesroom, 


IN THE BASEMENT, 


Several well assorted lots of Fancy Silks, 
Surahs, Figured Indias in Woven and Printed 
Designs, Brocade Satins and various other 
styles of Novelties, at the uniform price of 
50 cents per yard. 


ON THE MAIN FLOOR, 
Several thousand yards of Plain Dress Silks, 
Surahs, ete., in lengths of 20 yards and 
under, at half price. Our stock of Figured 
India and China Silks has also been reduced 


in price. Great advantages will be offered 


in this department. 


JAMES M'CREERY & C0, 


BROADWAY AND ELEVENTH STREET, 
NEW YORK. 


Readers of Science 


Corresponding or visiting with Adver- 
tdsers, will confer a great favor by mention- 
ing this paper. 


ists of Europe and America, and bringing them 
within the reach of all. For instance, the treat- 
ment pursued by special physicians who treat 
indigestion, stomach and liver troubles only, 
was obtained and prepared. The treatment of 
other physicians celebrated for curing catarrh 
was procured, and so on till these incomparable 
cures now include disease of the lungs, kidneys 
female weakness, rheumatism and nervous de- 
bility. 7 
This new method of ‘‘one remedy for one 
disease’? must appeal to the common sense of 
all sufferers, many of whom have experienced 
the ill effects, and thoroughly realize the ab- 
surdity of the claims of Patent Medicines which 
are guaranteed to cure every ill out of a single 
bottle, and the use of which, as statistics prove, 
has ruined more stomachs than alcohol, A cir- 
cular describing these new remedies is sent free 
on receipt of stamp to pay postage by Hospital 
Remedy Company, Toronto, Canada, sole pro- 
prietors. . 


IMPROVED OIL LIGHT 


MAGIC LANTERNS. 


Also Lime and Electric Light Apparatus, and 
mechanical, plain, and fine colored views. 
J.B. COLT & CO., Manufacturers, 

No 16 Beekman Street, NEw YorRK. 


42, 


SCIENCE. 
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| FREE. 
OUR 100 PP. CATALOGUE OF MINERALS. 


Illustrated with 57 cuts, and containing (a) Scien- 
tific Papers and Notes, 41 pp.; (b) A Classified List 
of All Mineral Species, giving chemical composition 
and crystallographic form, 31 pp.; (¢c) An Alpha- 
betical Index of some 3,000 mineralogical names. 
Paper-bound copies free to those mentioning this 
journal; handsome cloth-bound copies, 25 cents, 
postpaid. GEO. ENGLISH & CO., Dealers in Min- 
erals, 1512 Chestnut street, Philadelphia ; 739 & 741 
Broadway, New York. 


Ae amy 
- 


— 

We offer an Atlas of Sensible Low Cost 
Woouses, a portfolio 11x14 inches, containing 
handsome illustrations, floor plans, and full 
descriptions of this popular design, and fifty-four 
others; ranging in cost from $800 to $7,200. This 
specimen design is for a cottage with seven rooms, 
and costing $1,100. It combines beauty and comfort, 
has two large porches, and is a popular and practi- 
cal working design, having been built several times 
for its estimated cost, 

No matter what ‘style of a house you may intend to 
build, it will pay you to have this book. 

We will send this Atlas, postpaid, on receipt of 
price, $1.—N. D. C. Hodges, 47 Lafayette Place, New 
York. 


OF WHAT USE IS THAT PLANT? 


You can find the answer in 


SMITH’S “DICTIONARY OF 
ECONOMIC PLANTS.” 


Sent postaid on receipt of $2.80. Publish- 


er’s price, $3.50. 


SCIENCE BOOK AGENCY, 


47 Lafayette Place, New York. 


CHEMICAL BOOKS FOR SALE. 


ANALYST, London. (1887-89, July and November 
of 1888 missing) ............... cece eee ce aes 
SuGAR CANE, Manchester (1881-83, 1885-86, also 
numbers of 1884, 1887, and 1888)...:...... on 
ZEITSCHRIFT Rubenzuckerindustrie Stammer 
(1885-86, part of 1887).......... cc. eee eee ee 
ZEITSCHRIFT Rubenzuckerindustrie Schublers 
(Vols. xiv.-xvii. inclusive), complete...... 


Any of the above will be sent postpaid on receipt 
of price. 
SCIENCE BOOK AGENCY, 


47 Lafayette Place, New York. 


RUPTURE 


cured in stipulated time. 
NO DELAY FROM WORK. NO OPERATION. 


Call or send stamp for circular and reference of those 
cured. We have on hand over 300 styles of trusses, from 
$1 up, and suspensories of all kinds. Orders filled by 
mail or express to any part of the United States. 

C. A. M. BURNHAM, M.D.. 


138 Clinton Place, New York. 


N. D. C. HODGES, 47 Lafayette Pl., New York, 


Announces as Just Published 


Fact and Theory Papers 
THE SUPPRESSION OF CONSUMPTION. 


By Goprrry W. Hamsieton, M.D. 12°. 40c. 


‘The inestimable importance of the subject, the 
eminence of the author and the novelty of his work 
all combine to render the little treatise worthy of 
special consideration, . . . We heartily com- 
mend Dr. Hambleton’s booklet and wish there were 
mors such works.*’—Editorial, Boston Daily Adver- 

iser. ; 
‘*The monograph is interesting in style, scholarly, 


and well worth of careful consideration, It is de-. 


void of technical expressions, and can be easily read 
and digested.”—Pharmaceutical Era. 

“It is full of facts and wisdom.’’—Philadelphia 
Saturday Evening Post. 

“The book contains much of importance to the 
medical fraternity, as well as the general populace.” 
—Burlington Hawkeye. 

‘*'We commend the book to physicians and lay- 
men.’’—Herold (German), Milwaukee. 


THE SOCIETY AND THE ‘‘ FAD,” 


By APPLETON MorG@an, Esq. 12°. 20 cents. 


‘‘Mr. Morgan founds a sensible and interesting 
address upon a text furnished by a sentence from a 
young ladies’ magazine; namely, ‘Browning and 
Ibsen are the only really dramatic authors of their 
century.’”’—New York Sun. 

‘*In the little book before us the treatment of the 
subject is dispassionate and logical. The compari- 
son drawn throughout this monograph is between 
Shakspeare and Browning, the subject-matter being 
largely based on the Browning and Shakspearian 
societies and how they came to exist. A pleasant 
half-hour or more may be spent over the book, and 
some useful information derived from it.”—Engle- 
wood Times. 


PROTOPLASM AND LIFE. 


By C. F. Cox. 12°. % cents. 


The author of this book was for some years presi- 
dent of the New York Microscopical Society, and in 
this volume he sets forth his views on the spontane- 
ous generation theory and its relation to the general 
theory of evolution, and on protoplasm and the cell 
doctrine. 

Ready at an early date. 


THE CHEROKEES IN PRE-COLUMBIAN TIMES 


By Cyrus THomas. 12°. $1. 


Dr. Thomas in this work will reverse the usual 
method of dealing with prehistoric subjects ; that is 
to say, he will commence with the earliest recorded 
history of the tribe as a basis, and trace the chain 
back step by step by the light of the mounds, tradi- 
tions, and other evidence, as far as possible. He 
has already presented to the public some reasons 
for believing the Cherokees were mound-builders, 
but additional evidence bearing on the subject has 
been obtained. A more careful study of the Dela- 
ware tradition respecting the Tallegwi satisfies him 


} that we have in the Bark Record (Walam Olum) 


itself proof that they were Cherokees. He thinks 
the mounds enable us to trace back their line of 
migration even beyond their residence in Ohio to 
the western bank of the Mississippi. The object is 
therefore threefold: 1. An illustration of the re- 
verse method of dealing with prehistoric subjects ; 
2. Incidental proof that some of the Indians were 
mound-builders ; 3. A study of a single tribe in the 
light of the mound testimony. This work will be an 
important contribution to the literature of the Co- 
lumbian discovery which will doubtless appear 
during the coming two years.. 


THE TORNADO. 
By H. A. Hazen. 12°. $1. 


_Professor Hazen is one of the prominent meteor- 
ologists connected with the United States Signal 
Office. In this work he reviews our present infor- 
mation as to tornadoes, severely criticising some of 
the opinions held in regard to them up to this time. 
No one has given a more careful study to these de- 
structive storms than has Professor Hazen, and his 
book will prove a decided contribution to the 
world’s knowledge. In this book will be found a 
careful discussion of the important question of 
Tornado Insurance now attracting so much atten- 
tion. Hundreds of dollars may be‘saved by people 
who are thinking of such insurance by following the 
principles here made plain. 


In Preparation. 


Foods and Food Adulterants. 


By Ep@ar RicHArps, Ex-president National Chem- 
ical Society. 


Color in Nature. 
By G. Brown Goons and others. 


-nal of Science, 10 volumes Sma) 


Wants. 


Any person seeking a position for which he is qualz- 
hed by hts scientific attainments, or any person seeking 
some one to fill a position of this character, be it that 
of a teacher of science, chemist, draughtsman, or what 
not, may have the ‘ Want’ inserted under this head 
FREE OF COST, if he satisfies the publisher of the suit- 
able character of his application. Any person seeking 
information on any scientific question, the address of 
any sctentijic man, or whocan in any way use thts col- 
umn for a purpose consonant with the nature of the 
daper, ts cordially invited to do so. 


ZOOLOGIST, acquainted with the United 
States, graduate (Ph.D. Freiburg, B.Sc. of an 
English university) of many years’ standing; late 
Fellow of an English college; late assistant to a 
German university, professor of Comp. Anatomy; 
many years a student at two German universities; 
pupi of Huxley, Kélliker, Semper, Wiedersheim and 
eismann; author of many well-known memoirs on 
Comp. Anatomy and Embryology; thoroughly con- 
versant with all branches of the subject; fond of 
teaching, with good testimonials, seeks a Professor- 
ship. Address “MORPHOLOGIST,” Office of 
ScIENCE. Other information and a few testimonials 
can be seen at the Office of Scrzncr. 


N EXPERIENCED TEACHER desires to hear of 

a town in which he can establish a high school. 

Or, he will lease an academy. Address, G., Lock 
Box 19, Suffern, N. Y. 


Wee By a lady-graduate of Cornell Uni- 
versity, position as teacher in high school, 
seminary or college; prepared to teach the follow- 
ing branches, employing, so far as is practicable, 
the laboratory method: Geology, Botany, Zodlogy, 
Physiology ; also, if desired, Physics, Chemistry, 
Logie and Psychology. References to heads of 
above-named departments in Cornell University. 
JENNIE T. MARTIN, care Cornell University, 
Ithaca, N. Y. 


A GENTLEMAN of experience, highly recom- 
_ mended, liberally educated at home and abroad, 
desires to correspond with parties needing an in- 
structor in the classics or modern languages in a 
high-grade institution. Address EARLHAM, Ger- 
mantown, Pa. 


ANTED.—At the Bryant Summer School, Ros- 

¥ lyn, &.1.,a Lady to teach Sea-Life, and other 

Sciences. July 8-Sep. 8. Ten weeks to six months 

according to her convenience. Other papers please 
copy. E. HINDS, A.M., Principal. 


ANTED—Information concernin 
tion of Mushrooms in caves and. 
Address M. H. CR 
Frankfort, Ky. 


A YOUNG MAN, graduate from an American Col- 
- lege, who has studied a year in Germany, and 
is now studying in Paris, would like professorship in 
chemistry. References from some of the best chem- 
ists. Address CHARLES E. LINEBARGER, Post- 
Restante, Paris, France. 


the produc- 
other places. 
UMP, care Ky. Geological Survey, 


Sh a ag Ne eer ee 

ANTED.—An opportunity to study qualitative 

analysis in or near New York City during the 
summer. W. J. L., 180 Spring st., Sing Sing, N.Y. 


SSAYER.—Wanted position as above, has had 

three years’ practical experience in a London 
firm of assayers to the Bank of England, Royal Mint, 
etc., etc. Thorough knowledge of bullion assaying, 
and of gold, silver and lead ores. I. FRED. J OHN. 
SON, Northgate Brewery, Canterbury England. 


Exchanges. 


[Free ofcharge to all, if ofsatisfactory character, 
Address N. D. C. Hodges, 47 Lafayette Place, New 


York. ] 


For exchange—14 volumes (1883-1889) American on 

WA IeriCan atu- 
ralist, 2t volumes (1879-1890) English Mechanic, all in 
good condition for binding; also, Morris Typewriter. 
Wants first-class microscope, camera, chemical or physi- 
cal apparatus. Address, with full particulars, E. R. 
Chadbourn, Lewiston, Maine. . 


Wanted.— To exchange land and fresh-water mollusca, 
(principally Helices Achatinellae, Clausiliae and Lim- 
naeae,) for those not in my collection, Lists exchanged. 
Address E. H. White, Box 200, Astoria, Or. 

Meteorites.—Mr. George F. Kunz, 11 to 15 Union 
Square, New York, or Hoboken, N. J., will buy or give 
in exchange for whole or parts of meteorites. Whole 
ser undescribed ones, and entire falls especially de- 
sired. 

Wanted—To furnish roots of Dodecatheon Meadta, 
Sarracenia purpurea, and other wild flowers, native of 
Southern Wisconsin, in quantities. D, E. Willard, Cu- 
rator of Museum, Albion Academy, Albion, Wis. 

I have a number of duplicates of microscopic slides, 


| mostly botanical, which I would like to exchange for 


others not now in my collection. Send list of what you 

have to exchange and get my list. S, R. Thompson. 

New Wilmington, Pa. 
BOOKS: How to Sell them. Send a list, 


‘stating condition, edition, etc., to Science Book 


Agency, 47 Lafayette Place, New York. 


